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1 . In an apparatus having an indicator device to indicate 
at least one of a position and phase of the moon and a position 
of the sun, a moon-or-sun indicator device characterized by 
comprising: an indicator plate having a hole or cut-out to 
indicate a moon or sun in the indicator part of the indicator 
device due to rotation; and a background plate arranged 
superposed with the indicator plate; whereby a color, a depth 
of color of the moon or sun or the like is variously displayed, 
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by changing a color of a part corresponding to a path of the 
hole or cut-out of the indicator plate depending upon a 
position. 

[Detailed Description of the Invention] 

The present invention relates to a structure of an 
indicator device made to change a color, depth of color or the 
like showing the moon or sun correspondingly to an indication 
position of the moon or sun. 

In the indicator device to indicate a position or phase 
of the mooii, a position of the sun or the like by the use of 
rotation of an indicator plate, an indicator device is being 
merchandized having a pattern of the moon or sun on an indicator 
plate so that an indication position, such as a position or 
phase of the moon or a position of the sun, can be known at 
a glance. These are merely to indicate indication position 
or the like. For example, the moon or sun even in a set position 
is shown still in a loud color, and hence not necessarily 
considered to be an indication easy to know. Meanwhile, there 
is difficulty in definitely distinguishing the state of 
rise/set. 

In also an indicator device having a pattern-depicted 
shade plate superposed underneath an indicator plate having 
a circular hole or cut-out for showing the moon to represent 
a position and phase of the moon by rotation of the indicator 
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plate and rotational differential between the indicator plate 
and the shade plate , the shade plate integrated with the 
patterns of a shade and moon is rotated in unison with rotation 
of the indicator plate. Accordingly, it could not have made 
an indication with a change in color or depth of color 
correspondingly to a position. 

The present invention aims at removing the foregoing 
defect and making it easier to look a position or phase of the 
moon or a position of the sun. The gist of it lies in 
superposing and arranging an indicator plate having a hole or 
cut-out to indicate a moon or sun due to rotation and a 
background plate changed in color or depth of color in a part 
corresponding to a path of the hole or cut-out of the indicator 
plate depending upon a position, whereby a change of state 
deeply related to a position of rise, set or the like is 
indicated with a change of color or depth of color by using 
that a color or depth of color of the moon or sun indicated 
through the cut-out changes depending on a position of the 
background plate, besides showing a position of the moon or 
sun due to rotation of the indicator plate. 

Furthermore, between the indicator plate provided with 
the circular hole or cut-out to indicate the moon and the 
background plate having a color changed in a part corresponding 
to a path of the circular hole or cut-out of the indicator plate 
depending on a position, a shade plate is arranged which is 
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provided, at an equal interval , with two or more shields having 
a size just overlapped with the circular hole or cut-out of 
the indicator plate. By rotation of the indicator plate and 
rotational differential between the indicator plate and the 
shade plate, the color of the moon to be indicated through the 
circular hole or cut-out can be changed depending on a position, 
besides indicating a position and phase of the moon. Similarly 
to the case without using the shade plate, position change can 
be recognized and easily known also as a change in color or 
depth of color. A moon posit ion-and-phase indicator device 
is obtained which is also great in design effect. 

Hereunder, the embodiment according to the present 
invention will be explained in greater detail according to the 
drawings . 

Fig. 1 is a plan view of a timepiece having a function 
to indicate a position and phase of the moon and a position 
of the sun, in the invention. Reference numeral 1 indicates 
a timepiece indicative of time, reference numeral 2 indicates 
a minute hand and reference numeral 3 indicates a second hand. 
Reference numeral 4 indicates a moon indicator plate having 
a circular hole 4a having a size in an angular range of 60 
degrees about a rotation center. Reference numeral 5 
indicates a shade plate arranged superposed beneath the moon 
indicator plate 4 and having shields 5a, in the number of three, 
having a size just to overlap with the circular hole 4a of the 
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moon indicator plate 4 and in the same color as the moon 
indicator plate 4 . Reference numeral 6 indicates a dial having 
a moon background 61 provided in a position corresponding to 
a path of the circular hole 4a and varied in color depending 
upon the position. Using the rotation of the moon indicator 
plate 4 and the rotation differential between the moon 
indicator plate 4 and the shade plate 5, the position and phase 
of the moon is indicated and the color showing the moon is 
changed correspondingly to an indicating position. 

Meanwhile, reference numeral 7 indicates a sun indicator 
plate provided with a circular hole 7a to indicate a position 
of the sun. In a position corresponding to a path of the 
circular hole 7a of the sun indicator plate 7 on the dial 6, 
there is provided a sun background plate 62 changed in color 
depending on the position. The color displaying the sun 
structurally changes corresponding to an indication position. 

Also, the moon indicator plate 4, the shade plate 5 and 
the sun indicator plate 7 are all provided clockwise in rotation 
direction in order to be matched to the apparent movement of 
the moon and sun in a hemisphere middle latitude. 

Fig. 2 is a plan view of the dial 6 of the timepiece of 
Fig. 1. A 12-hour-based scale 63 is provided in a position 
corresponding to the hour hand 1. Also, in a position where 
the moon indicator plate 4 and shade plate are superposed 
together, a moon background plate 61 is provided to indicate 
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a color of the moon. In a position where the sun indicator 
plate 7 is superposed, a sun background plate 62 is provided 
to indicate a color of the sun. In each of the both background 
plates 61 , 62 , the upper 61a, 62a of the horizontal line passing 
through the center to be considered as the horizon uses a light 
color to provide a definite indication of a color or depth of 
color so that the moon or sun can be clearly shown relative 
to the moon indicator plate 4 or sun indicator plate 7. On 
the contrary, the lower 61c, 62c of the line to be considered 
as the horizon uses a quiet color in the same or approximately 
same as the moon indicator plate 4 or sun indicator plate 7 
so that the state of rise/set can be clearly distinguished by 
the color or depth of color. 

Meanwhile, the boundary 61b, 61d, 62b, 62d between the 
upper 61a, 62a and the lower 61c, 62c on the both background 
plates 61 , 62 is continuously changed in color or depth of color 
in order to avoid mistaken recognition of a shape of the moon 
and sun. 

Next, explanation is made on driving the timepiece shown 
in Fig. 1, according to Figs. 3 and 4. 

Fig. 3 is a sectional view showing an essential part of 
a train wheel mechanism to drive the timepiece of Fig. 1 . Fig. 
4A is a plan view showing a state of the first day of the lunar 
month due to an overlap between the moon indicator plate 4 and 
the shade plate 5 while Fig. 4B is a plan view showing a state 
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of the fifteenth day. In the figure, reference numeral 8 
indicates a fourth wheel & pinion attached with a second hand 
3, reference numeral 9 indicates a center wheel with a minute 
hand 2, and reference numeral 10 indicates an hour wheel with 
an hour hand 1, respectively. Reference numeral 11 indicates 
a minute wheel meshing with the center wheel 9, the minute 
pinion 9a and the hour gear 10a of hour wheel 10. The hour 
wheel 10 is structured with an hour gear 10a and an hour pinion 
10b. 

Meanwhile, reference numeral 12 indicates a second 
minute wheel structured with a second gear 12a and a second 
pinion 12b. The second minute wheel 12 is movably fit to a 
second minute wheel pin 14 fixed on the main plate 13. The 
vertical movement of the second minute wheel 12 is restricted 
by the back plate 15. Between the second minute gear 12a 
meshing with the hour pinion 10b and sun wheel 16 and the second 
minute pinion 12b meshing with the second hour wheel 17 and 
correction intermediary wheel (not shown) , a slip function part 
12c is provided to slip by a load at a predetermined torque 
or greater. 

Reference numeral 16 indicates a sun wheel having an 
upper shank movably fit to the main plate 13 and a lower shank 
movably fit to the back plate 15. A dial washer 18 is disposed 
between the main plate 13 and the back plate 15 so that the 
vertical movement of the sun wheel 16 is restricted by the main 
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plate 13 and the back plate 15. 

Reference numeral 19 indicates an adjusting wheel structured 
with an upper adjusting wheel 19a meshing with the second hour 
wheel 17 and the moon phase wheel 20 and a lower adjusting gear 
19b meshing with the moon position wheel 21. The adjusting 
wheel 19 is movably fit to an adjusting wheel pin 22 fixed on 
the main plate 13. The vertical movement of the adjusting 
wheel 19 is restricted by the back plate 15. A dial washer 
23 is movably fit to the hour wheel 10. Reference numeral 17 
indicates a second hour wheel. The vertical movement of the 
second hour wheel 17 is restricted by the back plate 15 with 
dial washer 23 disposed between the main plate 13 and the back 
plate 15. 

The moon position wheel 21 is movably fit to a moon 
position wheel pin 24 fixed on the main plate 13. The moon 
phase wheel 20 is movably f it to the moon position wheel 21. 
The moon position wheel 21, the moon phase wheel 20 and a dial 
washer 25 for eliminating the affection of a backlash on the 
train wheel are gathered to hold so that the vertical movement 
of the moon position wheel 21 and the moon phase wheel 20 is 
restricted by the back plate 15. 

Meanwhile, the moon position wheel 21, the moon phase 
wheel 20 and the sun wheel 16 are, respectively, attached with 
the moon indicator plate 4, the shade plate 5 and the sun 
indicator plate 7, on their one ends close to the dial 6. 



8 



Next, the operation will be explained. 

In Fig- 3, the reduction ratio from the second wheel & 
pinion 8 to the minute pinion 9a is given 1/60 as is known. 
The reduction ratio from the minute pinion 9a to the hour wheel 
10 through the minute wheel 11 is given 1/12. Due to this, 
the hour wheel 10 rotates once per 12 hours. By making 1/2 
the reduction ratio from the hour wheel 10 to the sun wheel 
16 through the second minute wheel 12 , the sun wheel 16 rotates 
once per day. 

The synodic month, i.e. average period of waxing and 
waning of the moon, corresponds to 29.530589 days. In order 
to match the rotation speed of the moon indicator plate 4 with 
the apparent mean moving speed of the moon, there is a need 
to arrange the number of teeth on the train wheel from the hour 
wheel 10 to the moon position wheel 21 such that the moon 
position wheel 21 makes a (1 - 1/29.530589) rotation per day, 
i.e. have a value closely approximate to a 0.96613681 rotation. 

Meanwhile, the shade plate 5 uses a rotation differential 
from the moon indicator plate 4 to indicate a phase of the moon. 
This is structured to indicate the first day of the lunar month 
when the circular cut-out 4a of the moon indicator plate 4 just 
superposes over one of the shields 5a of the shade plate 5 as 
shown in Fig. 4A, and the fifteenth day of the lunar month when 
it positions at one of just intermediate positions 5b of the 
shields 5a as shown in Fig. 4B. Provided that the shields 5a 
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of the shade plate 5 is in the number of n (n is an integer 
of 2 or greater) , the shade plate 5 is required to be made slower 
at a rate of one rotation per 29.530589xn days than the moon 
indicator plate 4 . There is need to structure the number of 
teeth of the train wheel from the hour wheel 10 to the moon 
phase wheel 2 0 such that the moon phase wheel 2 0 is slower by 
1/29 . 530589xn rotation per day, i.e. by a value closely 
approximate to a 0.03386319/n rotation. 

In the case of this embodiment, n = 3 is given. One 
example is shown wherein a combination in the number of teeth 
reduced in the maximum number of teeth and preferred in 
approximation accuracy. By giving 2 3 teeth to the hour wheel 
pinion 10b, 41 teeth to the second minute gear 12a, 40 teeth 
to the second minute pinion 12b, 45 teeth to the upper adjusting 
gear 19a of the adjusting gear 19, 31 teeth to the lower 
adjusting gear 19b, 32 teeth to the moon position wheel 21 and 
47 teeth to the moon phase wheel 20, the moon position wheel 
21 makes a 0.96612466 rotation per day. The moon indicator 
plate 4 has an annual cumulative error as less as 1 . 6 degrees 
relative to the apparent mean movement of the moon. Meanwhile, 
the moon phase wheel 2 0 needs to be closely approximate to a 
0.95483693 rotation that is slower by a 0.01128773 rotation 
per day relative to the rotation speed of the moon position 
wheel 21. In the above example of the number of teeth, the 
moon phase wheel 20 makes a 0.95485210 rotation per day, and 
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the shade plate 5 is 2 . O-degree fast in annual cumulative error 
relative to the moon indicator plate 4 and as less as an amount 
of 0.5 day slow as converted in the age of the moon. 

Meanwhile, the number of teeth on the second hour wheel 
17, because of a function as an idler serving also for 
correction to the rotational direction, may be given a most 
advantageous number according to the usable module range and 
the foregoing train-wheel plan arrangement condition. 

Furthermore, by providing the sun wheel 16 with the 
number of teeth of 4 6 that is twice the number of teeth of the 
hour wheel pinion 10b, the sun wheel 16 rotates once per day. 
The sun indicator plate 7 is attached on the sun wheel 16 by 
placing its circular hole 7a corresponding, in position, to 
a time shown by the hour hand 1. By a position of the circular 
hole 7a, shown is a mean sun position not including a mean time 
differential and local time differential. 

Meanwhile, because the moon indicator plate 4 and the 
shade plate 5 can be set in a range not problematic in knowing 
an approximate position and phase of the moon by the slip 
mechanism relative to the hour hand 1, minute hand 2, sun 
indicator plate 7 and second hand 3, by the train wheel 
including the correction intermediary wheel (not shown) , there 
is no especial need of positioning during attaching. 

Fig. 1 is an example showing an approximate lunar 
position and phase (nearly first quarter) and mean solar 
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position at 10:10:38 PM on the 8-th day on the old calendar. 
The lunar positions at the meridian, i.e. the position of the 
west sky passed about 60 degrees a line connecting between a 
center of the moon background plate 61 and a 12:00 direction. 
The sun is positioned by far lower than a line passing the center 
of the sun background plate 62 considered as a horizon and 
orthogonal to the meridian, having a darkened color. It is 
therefore possible to know, at a glance, a state of set even 
by the color. 

Because the moon indicator plate 4, the shade plate 5 
and the sun indicator plate 7 rotate at a predetermined speed 
as in the above, the moon background plate 61 in the moon 
indicator part, corresponding to a path of the circular hole 
4a of the moon indicator plate 4, appears in the order of 61a 
-» 61b -> 61c -* 61d 61a. In addition to the indication of 
a position and phase of the moon, the color of the moon changes 
correspondingly to the position. Also, in the sun indicator 
part, the sun background plate 62, corresponding to a path of 
the circular hole 7a of the sun indicator plate 7, appears in 
the order of 62a 62b 62c -» 62d -* 62a. In addition to 
the indication of a position of the sun, the color of the sun 
changes correspondingly to the position. Accordingly, it is 
easy to know a state of rise and set. Thus, obtained is a 
moon-and-sun indicator device having a broad design selection 
range. 



[Brief Description of the Drawings] 

Fig. 1 is a plan view of a timepiece of the invention 
that indicates a position and phase of the moon and a position 
of the sun. 

Fig. 2 is a plan view of a dial 6 of the timepiece of Fig. 

1. 

Fig. 3 is a train wheel mechanism essential-part sectional 
view of the timepiece of Fig. 1. 

Fig. 4A is a plan view showing a state of the first day of 
the lunar month by an overlap between the moon indicator plate 
4 and the shade plate 5 while Fig. 4B is a plan view showing 
the fifteenth day of the lunar month. 

4 ... moon indicator plate, 4a . . . circular cut-out/ 
5 ... shade plate, 5a ... shield, 
61 . . . moon background plate, 62 . . . sun background plate, 
7 ... sun indicator plate, 7a ... circular cut-out, 
24 ... moon position wheel pin. 
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